This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS. 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) 



J 



Europflisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 0 922 740 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 


{D I ; Int. U. . OU5fr\ 3/UU, ng 1 r\ //*♦£, 


16.06.1999 tJU lie tin 1999/24 


B01F 17/18, B01F 17/38 


(0"\\ Anrdiratinn numKor* QfiQ91fl7A ft 

14. I I MppUOaUUl 1 IIUIIIUcl. 9u9£ IO/U.O 


(86) International application number: 




PCT/JP98/02369 




(87) International publication number: 




WO 98/54271 (03.12.1998 Gazette 1998/48) 


(84) Designated Contracting States: 


♦ YANAKJ, TOSnlO 


OE FR GB IT 


Shiseido Research Center 1 




Yokohama-shi Kanagawa 223-8553 (JP) 


(30) Priority: 30.05.1997 JP 15780997 




(74) Representative: 


(71) Applicant: 


ter Meer, Nicolaus, Dipl.-Chem., Dr. 


SHISEIDO COMPANY LIMITED 


TER MEER STEINMEISTER & PARTNER GbR, 


Chuo-ku, Tokyo 104-8010 (JP) 


Patentanw3ite, 




Mauerkircherstrasse 45 


(72) Inventors: 


81679 Munchen (DE) 


• MATSUZAKJ, Fumiaki 




Shiseido Research Center 1 




Yokohama-shI Kanagawa 223-8553 (JP) 





o 

CM 
CM 

o> 
o 

Q. 
LU 



(54) GELUNG AGENT AND GEL COMPOSITIONS 

(57) A gelation agent or an emulsifying agent which 
is characteristically obtained by mixing a water swelling 
clay mineral with a quarternary ammonium salt type cat- 
ion surfactant and a tatty acid or a higher alcohol which 
is liquid at normal temperatures. The present invention 
can provide a gelation agent or an emulsifying agent 
which can be added and mixed to a wide range of oils to 
produce a gel composition or an emulsified composition 
with superior stability, safety and usability 

The gelation agent or the emulsifying agent of the 
present invention or the gel composition or the emulsi- 
fied composition using this agent is preferably used as 
the base agent of cosmetics and quasi-drugs, for exam- 
ple. 

Also, the sunscreen cosmetic prepared by adding 
ultraviolet light protection powder to the aforementioned 
emulsified composition exhibits superior usability, i.e. it 
exhibits good adhesion to the skin and superior water 
resistance and it does not become conspicuous when 
the applied site comes in contact with sweat or water 
from the ocean or pool. Therefore, it is particularly use- 
ful when a high ultraviolet light protection effect is 
desired because it allows the required amount of the 
ultraviolet light protection powder to be blended in with- 
out concern for conspicuous whiteness. 
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Description 

FIELD OF THE INVENTION 
5 [0001] 

(1) The present invention relates to a gelation agent and a gel composition. More specifically, the present invention 
relates to a gelation agent which can be added and mixed to a wide range of oils to produce oil based gels with 
superior stability, safety and usability for applications such as cosmetics and quasi-drugs, as well as a gel compo- 

io sition. 

(2) The present invention relates to an emulsifying agent and an emulsified composition. More specifically, the 
present invention relates to an emulsifying agent which can be added and mixed to a wide range of oils to achieve 
the water-in-oil type (hereafter referred to as the WTO type) emulsion without using a conventional nonionic sur- 

15 factant, and an emulsified composition with superior stability, safety and usability using this emulsifying agent. 

(3) The present invention relates to a sunscreen cosmetic. More specifically, the present invention relates to a sun- 
screen cosmetic which has the characteristics of having superior water resistance as well as preventing the white- 
ness of the ultraviolet light protection powder from being conspicuous. 

20 

BACKGROUND OF THE INVENTION 
[0002] 

25 (1) Conventionally, for oil swelling gelation agents, it has been known that a gel with good usability can be prepared 
by mixing a specific nonionic surfactant with an organic modified clay mineral obtained by exchanging water and/or 
exchangeable cations in between layers of a water swelling clay mineral (hereafter referred to as a clay mineral) 
with quarternary ammonium salt type organic cations by means of the cation exchange. Another known gelation 
method uses a gelation agent obtained by treating the organic modified clay mineral with a compound lipid instead 

30 of the nonionic surfactant. 

However, a gelation method using the aforementioned gelation agent requires that the noionic surfactant and 
the compound lipid have to be selected for each oil component to be used to obtain gel with good stability and usa- 
bility because the structure of the obtained gel is significantly different depending on the oil component used. 
Also, gels which can maintain sufficient stability tend to spread poorly at the time of application and exhibit poor 

35 usability. 

Based on the aforementioned problem, the inventors conducted earnest research and discovered that a gela- 
tion agent obtained by mixing a water swelling clay mineral with a quarternary ammonium salt type cation sur- 
factant and a fatty acid which is liquid at normal temperatures can provide an oil based gel with superior stability, 
safety and usability when used with a wide range of oil components, thus completing the present invention. 

40 Furthermore, the inventors discovered that a gelation agent obtained by mixing a water swelling clay mineral 

with a quarternary ammonium salt type cation surfactant and a higher alcohol which is liquid at normal tempera- 
tures can provide an oil based gel with superior stability, safety and usability when used with a wide range of oil 
components, thus completing the present invention. 

The object of the present invention is to provide a gelation agent which can be added and mixed to a wide 

45 range of oils to produce an oil based gel with superior stability, safety and usability, as well as a gel composition 
which uses this gelation agent. 

(2) Conventionally, a lipophilic surfactant with a HLB value of 1-12, e.g. polyhydric alcohol fatty acid ester type sur- 
factants such as glycerine fatty acid esters and sorbitan fatty acid esters have been used for the emulsifying agent 
so to obtain a W/O type emulsified composition. 

Examples of emulsifying agents which can stably emulsify a wide range of oils include an emulsifying agent 
composition comprising an organic modified clay mineral and a nonionic surfactant as disclosed in Japanese unex- 
amined patent publication Tokkai Sho 61-129033. and examples of emulsifying agent compositions which can sta- 
bly emulsify silicon oil. which is hard to emulsify, include a combination of an organic modified clay mineral and a 
55 polyoxyalkylene modified organo polysiloxane as disclosed in Tokkai Sho 61-212321 . 

However, with the aforementioned emulsifying agents, the type of the emulsifying agent has to be selected 
according to each oil to be used in order to obtain an emulsified composition with good stability and usability. 
Also, a large quantity of the emulsifying agent is required to emulsify a large quantity of polar oil and the use of 
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a large quantity of the emulsifying agent sometimes affects the stability and usability of the emulsified composition. 

Based on the aforementioned problem, the inventors conducted earnest research and discovered that an 
emulsifying agent obtained by mixing a water swelling clay mineral with a quarternary ammonium salt type cation 
surfactant and a fatty acid which is liquid at normal temperatures can provide an emulsified composition with supe- 
5 rior stability, safety and usability when used with a wide range of oil components, thus completing the present inven- 

tion. 

Also, the inventors conducted earnest research and discovered that an emulsifying agent obtained by mixing 
a water swelling clay mineral with a quarternary ammonium salt type cation surfactant and a higher alcohol which 
is liquid at normal temperatures can provide an emulsified composition with superior stability, safety and usability 
w when used with a wide range of oil components, thus completing the present invention. 

The object of the present invention is to provide an emulsifying agent which can be added and mixed to a wide 
range of oils to produce a W/O type emulsified composition with superior stability, safety and usability, as well as a 
W/O type emulsified composition which uses this emulsifying agent 

is (3) A water-in-oil type emulsified composition (hereafter also referred to as a W/O type emulsified composition) has 
been used in sunscreen cosmetics because it makes a base agent with superior water resistance. 

[0003] In general, a WAD type emulsified composition has a shortcoming in that a system with superior temperature 
stability and usability is difficult to obtain. An example of the technology which addresses this shortcoming is a W/O type 

20 emulsified composition obtained by treating a water swelling clay mineral with a quarternary ammonium salt type cation 
surfactant and a nonionic surfactant (Tokkai Sho 61-1 14721, Tokkai Sho 61-129033 and Tokkai Sho 61-212321). 
[0004] Also known are a sunscreen cosmetic which is prepared by adding titanium oxide and/or zinc oxide, as the 
ultraviolet light protection agent, to a W/O type emulsified composition made with this technology, as well as technology 
which uses water repellent spindle-shaped titanium oxide to make the color of the ultraviolet light protection powder less 

25 conspicuous when applied (Tokkai Hei 7-258055). 

[0005] However, the conventional sunscreen cosmetics which contain ultraviolet light protection powder have a prob- 
lem in that the ultraviolet light protection powder becomes conspicuously white upon contact with sweat or water from 
the ocean or pool. 

[0006] Based on the aforementioned problem, the inventors conducted earnest research to obtain a W/O type emul- 
30 srf ied composition using the aforementioned organic modified clay mineral which does not become conspicuously white 
upon contact with water. The inventors discovered that this problem can be solved by using fatty acids or higher alco- 
hols which are liquid at normal temperatures instead of the conventional nonionic surfactants, thus completing the 
present invention. 

[0007] The object of the present invention is to provide a sunscreen cosmetic which has the characteristics of having 
35 superior water resistance and keeping the whiteness of the ultraviolet light protection powder less conspicuous upon 
contact with water. 

DISCLOSURE OF THE INVENTION 

40 [0008] 

(1) That is. the present invention provides a gelation agent which is characteristically obtained by mixing a water 
swelling clay mineral with a quarternary ammonium salt type cation surfactant and a fatty acid which is liquid at nor- 
mal temperatures. 

45 Also, the present invention provides said gelation agent wherein the Wend ratio of said quarternary ammonium 

salt type cation surfactant is 60-140 mili-equivalents fa 100 g of said water swelling clay mineral. 

Furthermore, the present invention provides said gelation agent wherein the Wend ratio of said fatty acid which 
is liquid at normal temperatures is 1-500 g for 100 g of said water swelling clay mineral. 

Also, the present invention provides a gel composition which characteristically contains said gelation agent and 
so an oil component. 

Furthermore, the present invention provides a gelation agent which is characteristically obtained by mixing a 
water swelling clay mineral with a quarternary ammonium salt type cation surfactant and a higher alcohol which is 
liquid at normal temperatures. 

Also, the present invention provides said gelation agent wherein the Wend ratio of said quarternary ammonium 
55 salt type cation surfactant is 60-140 mili-equivalents for 100 g of said water swelling clay mineral. 

Furthermore, the present invention provides said gelation agent wherein the Wend ratio of said higher alcohol 
which is liquid at normal temperatures is 1-500 g for 100 g of said water swelling clay mineral. 

Also, the present invention provides a gel composition which characteristically contains said gelation agent and 
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an oil component. 

(2) That is, the present invention provides an emulsifying agent which is characteristically obtained by mixing a 
water swelling clay mineral with a quarternary ammonium salt type cation surfactant and a fatty acid which is liquid 
5 at normal temperatures. 

Also, the present invention provides said emulsifying agent wherein the blend ratio of said quarternary ammo- 
nium salt type cation surfactant is 60-1 40 mili-equivalents for 1 00 g of said water swelling clay mineral. 

Furthermore, the present invention provides said emulsifying agent wherein the Wend ratio of said fatty acid 
which is liquid at normal temperatures is 1-500 g for 100 g of said water swelling clay mineral. 
w Also, the present invention provides an emulsified composition which characteristically contains said emulsify- 

ing agent, an oil component and water. 

Furthermore, the present invention provides an emulsifying agent which is characteristically obtained by mix- 
ing a water swelling ciay mineral with a quarternary ammonium salt type cation surfactant and a higher alcohol 
which is liquid at normal temperatures. 
15 Also, the present invention provides said emulsifying agent wherein the blend ratio of said quarternary ammo- 

nium salt type cation surfactant is 60-140 mili-equivalents for 100 g of said water swelling clay mineral. 

Furthermore, the present invention provides said emulsifying agent wherein the blend ratio of said higher alco- 
hol which is liquid at normal temperatures is 1-500 g for 100 g of said water swelling clay mineral. 

Also, the present invention provides a gel composition which characteristically contains said emulsifying agent, 
20 an oil component and water. 



(3) That is. the present invention provides a sunscreen cosmetic wherein said emulsified composition additionally 
contains ultraviolet light protection powder. 



25 THE BEST MODES OF THE EMBODIMENTS 



[0009] The components of the present invention are described in detail below. 



"Gelation agent, get composition, emulsifying agent emulsified composition" 

30 

[001 0] The water swelling clay mineral used in the present invention is a type of colloidal hydrated aluminum silicate 
with a three-layer structure represented by the following general formula. (X, Y) 23 (Si. Ar)4O 10 (OH) 2 Z 1/3 • nH 2 0 Where. 

X : Al. Fe(lll). Mn(lll), Crtlll). 
35 Y : Mg. Fe(ll), Ni. Zn, Li, Mn(ll). and 
Z : K, Na, 1/2Ca. 1/2Mg. 



Specific examples include natural or synthetic (in this case this refers to those whose (OH) groups in the formula are 
replaced by fluorine) montmorillonites including montmailionhe. saponite and hectorite (commercially available exam- 
40 pies include beagum, Kunipia and taponite) and synthetic mica known under names such as sodium silicic mica and 
sodium or lithium teniorite (commercially available examples include Daimonait from Topi Kogyo). 
[001 1 J The quarternary ammonium salt type cation surfactant used in the present invention is represented by the fol- 
lowing general formula 



45 



so 



R 2 

I 

R, - N - Rs 

I 



(In this formula. R 1 denotes a benzyl group or alkyl group with a carbon number of 10-22. R 2 denotes a methyl group 
55 or alkyl group with a carbon number of 1 0-22. R 3 and R4 are hydroalkyl groups or alkyl groups with a carbon number of 
1-3. and X denotes a halogen atom or methyl sulfate residue.) 

[001 2] Specific examples include dodecyftrimethylammonium chloride, myristyttrimethylammonium chloride, cetyltri- 
methylammonium chloride, stearyltrimethylammonium chloride, aracHltrimethylammonium chloride, behenyltrimethyl- 



4 



EP 0 922 740 A1 

ammonium chloride, myristyldimethylethyjammoium chloride, cetyldim ethyl ethylammoium chloride, stearyldimethyl- 
ethylammoium chloride, arachildimethylethylammoium chloride, behenyldimethylethylammoium chloride, myristyldi- 
ethylmethylammonium chloride, cetyldiethylmethylammonium chloride, stearyldiethytmethyfammonium chloride, ara- 
chilidiethylmethylammonium chloride, behenyWiethylmethylammonium chloride, benzyidiethylmethylammonium 

5 chloride, benzyldimethylcetylammonium chloride, benzytdimethylstearylammonium chloride, benzylmethylbehenyl am- 
monium chloride, benzylmethylethylcetylammonium chloride, benzylmethylethylstearylammonium chloride, and dibe- 
henylhydroxyethylarnrnonium chloride, as well as the corresponding bromide and such, and dipalmitylpropyiammonium 
methylsutfate. When implementing the present invention, one or more types among these are selected at will. 
[001 3] Examples of the tatty acid which is liquid at normal temperatures for use in the present invention include oleic 

io acid, isostearic acid, linoleic acid, linolenic acid, eicosapentaenoic acid and docosahexaenoic acid. When implementing 
the present invention, one or more types among these are selected at will. 

[0014] Examples of the higher alcohol which is liquid at normal temperatures for use in the present invention include 
oleyl alcohol, isostearyl alcohol, octyldodecanol, decyitetradecanol and jojoba alcohol. When implementing the present 
invention, one or more types among these are selected at will. 

15 [0015] The gelation agent or the emulsifying agent of the present invention can be prepared by simply mixing the 
aforementioned essential ingredients. For example, the preparation can be done by dispersing/stirring a clay mineral, 
quarternary ammonium salt type cation surfactant, and a fatty acid or higher alcohol which is liquid at normal tempera- 
tures in a solvent with a low boiling point, such as water, acetone, or lower alcohols, or by pretreating the clay mineral 
and quarternary ammonium salt type cation surfactant in the solvent with a low boiling point to obtain the cation modi- 

20 tied day mineral (hereafter also referred to as an organic modified clay mineral) and mixing it with a fatty acid or higher 
alcohol which is liquid at normal temperatures, followed by removal of the solvent with a low boiling point. In the present 
invention, it is also possible to use the product without removing the solvent with a low boiling point. 
[001 6] When the quarternary ammonium salt type cation surfactant and the fatty acid or higher alcohol which is liquid 
at normal temperatures enter between the layers of the clay mineral, the irrterlayer space of the clay mineral becomes 

25 expanded. Therefore, adsorption of the quarternary ammonium salt type cation surfactant and the fatty acid or higher 
alcohol which is liquid at normal temperatures can be verified by measuring the basal spacing with the X-ray diffraction 
method. 

[001 7] In the gelation agent or the emulsifying agent of the present invention, the content of the quarternary ammo- 
nium salt type cation surfactant is preferably 60-140 mili-equrvalents for 100 g of the day mineral. In the gelation agent 

30 or the emulsifying agent of the present invention, the content of the fatty add or higher alcohol which is liquid at normal 
temperatures is preferably 1 -500 g. more preferably 5-400 g, for 1 00 g of the clay mineral. If the content of the fatty acid 
or higher alcohd is less than 1 g. then the irrterlayer spacing of the clay mineral does not expand and the gelation capa- 
bility becomes insufficient. If it is more than 500 g, then the stability of the gel over time may become poor. 
[0018] The gelation agent of the present invention can be added to a wide range of oils to produce an oil based gel 

35 with superior stability, safety, and usability compared with conventional gelation agents which use day minerals. 

[001 9] The emulsifying agent of the present invention can be added to a wide range of oils and water to obtain a WAD 
type emulsified composition with superior stability, safety, and usability compared with conventional gelation agents 
which use clay minerals. 

[0020] For the oil component used in the gel composition or the emulsified composition of the present invention, all 
40 the common oil components used in cosmetics, drugs, etc. , ranging widely from polar oils to nonpolar oils, can be used. 
[0021] Specific examples of the liquid oil component used in the present invention include avocado oil, tsubaki oil, 
turtle oil, macademia nut oil. corn oil. mink oil. olive oil. rape seed oil. egg york oil, sesame seed oil, persic oil, wheat 
germ oil. sasanqua oil, castor oil, linseed oil. safflower oil. cotton seed oil, perilla oil. soy bean oil, peanut oil. tea seed 
oil. kaya oil. rice bran oil. Chinese wood oil. Japanese wood oil. jojoba oil, germ oil, triglycerol, glyceryl trioctanoate and 
45 glyceryl triisopalmitate. 

[0022] Examples of the solid oil/fat include cacao butter, coconut oil, horse tallow, hardened coconut oil. palm oil, beef 
tallow, sheep tallow, hardened beef tallow, palm kernel oil, pork tallow, beef bone tallow, Japanese core wax, hardened 
oil, neatsfoot tallow, Japanese wax and hydrogenated castor oil. 

[0023] Example of the wax include honeybee wax. candelilla wax, cotton wax. carnauba wax. bayberry wax. tree wax, 
so whale wax, montan wax. bran wax. lanolin, kapok wax, lanolin acetate, liquid lanolin, sugar cane wax, lanolin fatty acid 
isopropyl ester, hexyl laurate. reduced landin. jojoba wax. hard lanolin, shellac wax, POE lanolin alcohol ether, POE 
lanolin alcohol acetate, POE cholesterol ether, lanolin fatty acid polyethylene glycol and POE hydrogenated lanolin 
alcohol ether. 

[0024] Examples of the hydrocarbon oil indude liquid paraffin, ozokerite, squalene, pristane. paraffin, ceresin, 
55 squalene, vaseline and macrocrystalline wax. 

[0025] Examples of the higher fatty acid indude lauric acid, myristic acid, palmitic acid, stearic acid, behenic acid, 
oleic add, 12-hydroxystearic acid, undecylenic acid, and tall oil. 

[0026] Examples of the higher alcohols indude cetyl alcohol, stearyl alcohol, behenyl alcohol, myristyl alcohol, and 
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cetostearyl alcohol. 

[0027] Examples of the synthetic ester oil include isopropyl myristate, cetyl octanoate, octyidodecyi myri state, isopro- 
pyl palmitate, butyl stearate, hexyl laurate, myristyl myristate, decyl oieate, hexyldecyl dimethyloctanoate, cetyl lactate, 
myristyi lactate, lanolin acetate, isocetyl stearate, isocetyl isostearate. cholesteryl 12-hydroxystearate. ethylene glycol 

5 di-2-ethylhexylate, diperrtaerythritol fatty acid ester, N-alkyl glycol monoisostearate, neopentyl glycol dicaprylate, diiso- 
stearyl malate. glyceryl di-2-heptylundecanoate, trimethylolpropane tri-2-ethylhexylate, trimethylolpropane triisostear- 
ate. pentaneerythritol tetra-2-ethylhexylate, glyceryl tri-2-ethylhexylate, trimethylolpropane triisostearate, cetyl 2- 
ethylhexanoate, 2-ethylhexyl palmitate, glyceryl trimyristate, glyceride tri-2-heptylundecanoate, methyl castor oil fatty 
acid, oleyl oieate, cetostearyl alcohol, aceto glyceride. 2-heptylundecyl palmitate, diisobutyl adipate, 2-octykjodecyl N- 

70 lauroyl-L-glutamate, di -2-heptylundecyl adipate. ethyl laurate, di-2-ethylhexyt sebacate, 2-hexyldecyl myristate, 2-hexy- 
Idecyl palmitate, 2-hexyldecyl adipate. diisopropyl sebacate, 2-ethylhexyl succinate, ethyl acetate, butyl acetate, amyl 
acetate and triethyl citrate. 

[0028] Examples of the silicone oil include chain pdysiloxanes including dimethylpolysiloxane, methytphenylpolysi- 
loxane, and methylhydrogenpolysiloxane, as well as ring polysiloxanes including decamethylpolysiloxane, dodecame- 
15 thylpolysilaxane and tetramethyltetrahydrogenpolysiloxane. In the present invention, one or more types among these 
are selected at will. 

[0029] The Wend ratio of the oil component in the total gel composition of the present invention is 20-95 wt%. prefer- 
ably 30-80 wt%. If the blend ratio is 20 wt% or less, then an oil based composition with good usability cannot be 
obtained. If it is more than 95 wt% then the stability over time may deteriorate. 

20 [0030] The blend ratio of the oil corrponent in the total emulsified composition of the present invention is not limited, 
but the preferable range is 20-80 wt% of the total emulsified composition. The blend ratio of water is not limited, but the 
preferable range is 20-80 wt% of the total emulsified composition. The blend ratio of the aforementioned emulsifying 
agent required to emulsify the oil component and water is determined based on the blend ratios of the oil component 
and water such that a stable emulsified composition can be obtained. 

25 [0031 ] Other ingredients normally blended into cosmetics, such as antioxidants, humectants, ultraviolet light absorb- 
ents, preservatives, perfumes and drugs, can be blended in the gel composition or the emulsified composition of the 
present invention as necessary within the range which does not affect the object of the present invention. 
[0032] The gel composition or the emulsified composition of the present invention can be prepared by directly mixing 
the gelation agent or the emulsifying agent of the present invention and the oil component (and water) or a composition 

30 containing the oil component (and water). The mixing can be conducted using a weak mixing power method such as 
hand stirring, but it is more preferable to use a mixing device such as a disper, homogenizer, roller, TK mill, hoover- 
marler, kneader or ball mill. For directly obtaining the target oil based gel composition or emulsified composition such 
as a cosmetic or quasi-drug without doing the dilution, it is preferable to use a mixing device such as a diaper or homog- 
enizer. For obtaining a storable highly viscous oil based gel composition or emulsified composition so that the target oil 

35 based gel composition or emulsified composition can be obtained by diluting it as necessary, it is preferable to use a 
mixing device with strong mixing power such as a roller. 

[0033] When preparing the gel composition or the emulsified composition, the ingredients of the gelation agent or the 
emulsifying agent, i.e. the water swelling clay mineral, the quarternary ammonium salt type cation surfactant, and fatty 
acid or higher alcohol which is liquid at normal temperatures, can be either separately added to and mixed with the com- 

40 position containing the oil component (and water) or mixed together with the oil component (and water) and other ingre- 
dients. It is also possible to prepare the organic modified clay mineral by mixing the water swelling clay mineral and the 
quarternary ammonium salt type cation surfactant in advance and then add and mix this and the fatty acid or higher 
alcohol which is liquid at normal temperatures into the composition containing the oil component (and water) or mix 
them together with the oil component (and water) and other ingredients. 

45 [0034] The gel composition or the emulsified composition which uses the gelation agent or the emulsifying agent of 
the present invention has superior stability and usability and therefore is preferably used in applications such as cos- 
metics and quasi-drugs. 

•Sunscreen cosmetic" 

50 

[0035] The sunscreen of the present invention, i.e. said emulsified composition additionally containing ultraviolet light 
protection powder, has the characteristics of having superior water resistance and preventing the whiteness of the ultra- 
violet light protection powder from being conspicuous. 

[0036] Examples of the ultraviolet light protection powder used in the present invention include titanium oxide, fine 
55 particle titanium oxide, zinc oxide, fine particle zinc oxide, iron oxide, and fine particle iron oxide. If necessary, these 
ultraviolet light protection powders can also be dispersed in the oil component as hydrophobic powder by means of a 
surface treatment such as the oil treatment method in which fat/oil is adsorbed to the surface or esterization or ether- 
ization using functional groups such as hydroxyl groups is used, the metal soap treatment method in which a zinc salt 
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and/or a magnesium salt of a fatty acid is used, the silicone treatment method in which dimethyt polysiloxane or methyl 
hydrogen polysiloxane is used, and the fluorine treatment method which uses a fluorine compound containing pert luor- 
oalkyl groups. 

[0037] The Wend ratio of the ultraviolet light protection powder in the sunscreen cosmetic is normally 1-50 wt%. If it 
5 is less than 1 wt%, then the ultraviolet light protection effect is low, and rf it is more than 50 wt%, then aggregation of 
the powder and such occur, which may lead to poor usability. 

[0038] The sunscreen cosmetic of the present invention can be obtained by preparing in advance the organic modified 
clay mineral, i.e. the emulsifying agent, by treating a water swelling clay mineral with a quarternary ammonium salt type 
cation surfactant and a fatty acid or higher alcohol which is liquid at normal temperatures, and then emulsifying the oil 
10 phase prepared by mixing the oil component and the water phase in which a hydrophilic ultraviolet light protection pow- 
der is dispersed with a conventional method. When using a lipophilic ultraviolet light protection powder, it is preferable 
to disperse the powder in the oil phase. 

[0039] It is also possible to carry out the emulsrfication without preparing the emulsifying agent in advance, i.e. the 
water swelling clay mineral, the quarternary ammonium salt type cation surfactant, the fatty acid or higher alcohol which 

is is liquid at normal temperatures and the ultraviolet light protection powder can be blended into the water phase or the 
oil phase of each recipe for the emulsif ication. Specifically, the ultraviolet light protection powder is dispersed and mixed 
in the oil phase containing the quarternary ammonium salt type cation surfactant, the fatty acid or higher alcohol which 
is liquid at normal temperatures and the oil component, and then the water phase in which the water swelling clay min- 
eral is dispersed and mixed is added to this, followed by mixing and stirring to obtain the target sunscreen cosmetic. 

20 [0040] Furthermore, it is also possible to prepare the organic modified clay mineral in advance by treating the water 
swelling clay mineral with the quarternary ammonium salt type cation surfactant, and then Wend the organic modified 
clay mineral, the fatty acid or higher alcohol which is liquid at normal temperatures, and the ultraviolet light protection 
powder into the water phase or the oil phase in each recipe for emulsification. Specifically, the organic modified clay 
mineral, which has been prepared by treating the water swelling clay mineral with the quarternary ammonium salt type 

25 cation surfactant and the ultraviolet light protection powder are dispersed and mixed in the oil phase containing the oil 
component(s), and then the water phase is added to it followed by mixing and stirring to obtain the target sunscreen 
cosmetic. 

[0041] An ultraviolet light absorbent can be Wended into the sunscreen cosmetic of the present invention as neces- 
sary. Examples of the ultraviolet light absorbents are: benzoic acid type ultraviolet light absorbents including paraamino 

30 benzoic acid (hereafter abbreviated as PABA), PABA monoglycerine ester. N.N-dipropoxy PABA ethyl ester, N.N- 
diethoxy PABA ethyl ester, N,N-dimethyl PABA ethyl ester, N.N-dimethyl PABA butyl ester and N.N-dimethyl PABA ethyl 
ester; anthranilic acid type ultraviolet light absorbents including homomentyl-N-acetyl anthranilate; salicylic acid type 
ultraviolet light absorbents including amy! salicylate, mentyl salicylate, homomentyl salicylate, octyl salicylate, phenyl 
salicylate, benzyl salicylate and p-isopropanolphenyl salicylate; cinnamic acid type ultraviolet light absorbents including 

35 octyl cinnamate, ethyl -4-rsopropyl cinnamate. methyl-2,5-diisopropyl' cinnamate, ethyl-2.4-diisopropyl cinnamate. 
methyi-2,4-diisopropyt cinnamate. propyl -p-methoxy cinnamate. isopropyl-p-methoxy cinnamate, isoamyl-p-methoxy 
cinnamate, octyl -p-methoxy cinnamate (2-ethylhexyl -p-methoxy cinnamate), 2-ethoxyethyl-p-methoxy cinnamate, 
cyclohexyl-p-methoxy cinnamate. ethyl-a-cyano-p-phenyt cinnamate. 2-ethylhexyl-a-cyano-p-phenyl cinnamate and 
glyceryl mono-2-ethylhexanoyl-diparamethoxy cinnamate; benzophenone type ultraviolet light absorbents including 

40 2,4-dihydroxy benzophenone, 2,2 , -dihydroxy-4-methoxy benzophenone, 2,2'-dihvdroxy-4,4 , -dimethoxy benzophenone, 
2,2\4,4'-tetrahydroxy benzophenone, 2-hydroxy-4-methoxy benzophenone, 2-hydroxy-4-methoxy-4'-methyt benzophe- 
none, 2-hydroxy-4-methoxy benzophenone-5-surfonate. 4-phenyl benzophenone, 2-ethyihexyl-4'-phenyl-benzophe- 
none-2-carboxylate. 2-hydroxy-4-n-octoxy benzophenone and 4-hydroxy-3-carbaxy benzophenone; as well as 3-(4'- 
methylbenzy1idene)-d,l-camphor, 3-benzylidene-d.l-camphor, urocanic acid, ethyl urocanate, 2-phenyl-5-methyl ben- 

45 zoxazol, 2,2-hydroxy-5-me%lphenyl benzotriazol. 2-<2-hydroxy-5'-t-octylphenyl) benzotriazol. 2-(2'-hydroxy-5 , -methyl- 
phenyl benzotriazol. dibenzaladine. dianisoylmethane, 4-methoxy-4'-t-butyldibenzcylmethane and 5-(3,3-dimethyl-2- 
norbornylidene)-3-pentane-2-one. 

[0042] Other ingredients normally Wended into cosmetics, such as water repellent resin powders and/or resin pow- 
ders including nylon powder, polymethyl methacrylate. styrene-drvinyt benzene copolymer, polyethylene powder, 
so porous vinyl-type polymer, acrylate copolymer and polymethylsillsesquioxane; humectants; thickeners; lower alcohols; 
polyhydric alcohols; rrtucopolysaccharides; preservatives; antioxidants; sequestering agents; pH adjustment agents; 
anti-inf lammatories; drugs including vitamins, amino acids, and hormones; crude drugs; astringents; pigments; dispers- 
ing agents; and perfumes can be Wended into the sunscreen cosmetic of the present invention as necessary within the 
range which does not affect the object of the present invention. 

55 

EXAMPLES 

[0043] The present invention is described further in detail below by referring to examples. The present invention is not 
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limited to these examples. The blend ratios are in the weight percent units unless specified otherwise. 
Example 1 

5 [0044] 100 g of Benton 38 (an organic modified clay mineral from Nationalred Co. in the U.S.. prepared by treating 
100 g of montmoriilonite with 100 mili-equivaJents of distearyldimethylammonium chloride) was thoroughly dispersed 
and mixed, using a labo-homogenizer. in a solution of 1 0 g isostearic add in 1 00 ml ethanol. After removing ethanol with 
an evaporator, the target gelation agent or the emulsifying agent was obtained by drying. The adsorption of isostearic 
acid was evaluated by means of X-ray diffraction analysis. 

10 

Example 2 

[0045] 100 g of Benton 38 (an organic modified clay mineral from Nationalred Co. in the U.S.. prepared by treating 
100 g of montmoriilonite with 100 mili -equivalents of distearyldimethylammonium chloride) was thoroughly dispersed 
15 and mixed, using a labo-homogenizer, in a solution of 50 g isostearic acid in 1 00 ml ethanol. After removing ethanol with 
an evaporator, the target gelation agent or the emulsifying agent was obtained by drying. The adsorption of isostearic 
acid was evaluated by means of X-ray diffraction analysis. 

Example 3 

20 

[0046] 100 g of Benton 38 (an organic modified clay mineral from Nationalred Co. in the U.S.. prepared by treating 
100 g of montmoriilonite with 100 mili-equivalents of distearyldimethylammonium chloride) was thoroughly dispersed 
and mixed, using a labo-homogenizer, in a solution of 200 g isostearic acid in 100 ml ethanol. After removing ethanol 
with an evaporator, the target gelation agent or the emulsifying agent was obtained by drying. The adsorption of iso- 
25 stearic acid was evaluated by means of X-ray diffraction analysis. 

[0047] For the gelation agents or the emulsifying agents of the present invention obtained in Examples 1 -3 and Ben- 
ton 38. the organic modified clay mineral, the interlayer spacing values obtained by the X-ray diffraction analysis are 
shown in Table 1 . 

30 

Tabid 





Benton 38 


Example 1 


Example 2 


Example 3 


interlayer spacing value obtained by X-ray diffraction analysis 


26.5 


32.5 


40.3 


45.0 


(Unit: angstrom) 



[0048] Table 1 indicates that the interlayer spacing of the organic modified clay mineral (Benton 38) increases as it is 
treated with a greater amount of isostearic acid. This increase is believed to be due to the bonding of the fatty acid. 

40 

Example 4 

[0049] The gelation agent or the emulsifying agent was obtained in the same manner as in Example 1 except for the 
fact that isostearyl alcohol was used instead of isostearic acid. 

45 

Example 5 

[0050] The gelation agent or the emulsifying agent was obtained in the same manner as in Example 2 except for the 
fact that isostearyl alcohol was used instead of isostearic acid. 

50 

Example 6 

[0051] The gelation agent or the emulsifying agent was obtained in the same manner as in Example 3 except for the 
fact that isostearyl alcohol was used instead of isostearic acid. 
55 [0052] For the gelation agents or the emulsifying agents of the present invention obtained in Examples 4-6 and Ben- 
ton 38. the organic modified clay mineral, the interlayer spacing values obtained by the X-ray diffraction analysis are 
shown in Table 2. 
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Table 2 





Benton 38 


Example 4 


Examples 


Example 6 


inter layer spacing value obtained by X-ray diffraction analysis 


26.5 


29.0 


39.7 


44.1 


(Unit: angstrom) 



10 [0053] Table 2 indicates that the interlayer spacing of the organic modified clay mineral (Benton 38) increases as it is 
treated with a greater amount of isostearyt alcohol. This increase is believed to be due to the bonding of the higher alco- 
hol. 

(1) Examples of the gel composition 

15 

Example 7 

[0054] A disper was used to disperse and mix 10 parts of the gelation agent obtained in Example 2 with 90 parts of 
liquid paraffin to obtain an oil based gel composition. 

20 

Example 8 

[0055] A disper was used to disperse and mix 20 parts of the gelation agent obtained in Example 2 with 80 parts of 
glyceryl 2-ethylhexanoate to obtain an oil based gel composition. 

25 

Example 9 

[0056] A disper was used to disperse and mix 20 parts of the gelation agent obtained in Example 2 with 10 parts of 
ethylene glycol dioleate POE (12) dioleate and 70 parts of glyceryl 2-ethylhexanoate to obtain an oil based gel compo- 

30 sition. 

Comparative example 1 

[0057] A disper was used to disperse and mix 10 parts of Benton 38 with 90 parts of liquid paraffin to obtain an oil 
35 based gel composition. 

Comparative example 2 

[0058] A disper was used to disperse and mix 20 parts of Benton 38 with 80 parts of glyceryl 2-ethylhexanoate to 
40 obtain an oil based gel composition. 

Comparative example 3 

[0059] A disper was used to disperse and mix 20 parts of Benton 38 with 10 parts of ethylene glycol dioleate POE 
45 (12) dioleate and 70 parts of glyceryl 2-ethylhexanoate to obtain an oil based gel composition. 

[0060] The oil based gel compositions obtained in Examples 7, 8. and 9 and the oil based gel compositions obtained 
in Comparative examples 1 , 2, and 3 were let stand for two weeks at 50°C and their stability evaluated using the follow- 
ing evaluation criteria is shown in Table 3. Sensory evaluation of the usability was carried out by a panel of ten special- 
ists using the following evaluation criteria and the results are shown in Table 3. 

so 

"Stability evaluation criteria" 
[0061] 

55 ©: No oil separation is observed. 
a: Oil separation is observed. 
X: Extreme oil separation is observed. 
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"Usability evaluation criteria" 
[0062] 

©: Eight or more out of ten reported spreadability and usability were good. 
O : Six or more and less than eight out of ten reported spreadabilrty and usability were good. 
a: Four or more and less than six out of ten reported spreadability and usability were good. 
X: Less than four out of ten reported spreadability and usability were good. 



Table 3 





Example 


Comparative example 




7 


8 


9 


1 


2 


3 


Stability 


® 


© 


© 


A 


X 


X 


Usability 


© 


© 


© 


A 


O 


O 



[0063] As clearly shown in Table 3, the gelation agent of the present invention can produce an oil based gel compo- 
sition with superior temperature stability and usability in both the nonpolar oil system and the polar oil system. On the 
other hand, a stable oil based gel composition could not be obtained with any of the Comparative examples, and the 
usability was also inferior compared with that of the Examples. 

[0064] Other examples of the gel composition prepared by using the gelation agent of the present invention are shown 
below. 

Example 10: Sunscreen 
[0065] 



Beagum (water swelling clay mineral from Vanderbilt Co., U.SA) 


2.0 wt% 


Benzyldimethylstearylammonium chloride 


1.0 


Isostearic acid 


1.0 


Liquid paraffin 


Balance 


Vaseline 


10.0 


Decamethylcydopentasiloxane 


20.0 


Water repellent titanium oxide 


10.0 


Octylmethcocyrinnamic acid 


5.0 


Perfume 


Appropriate amount 



(Preparation method) 

[0066] Beagum was dispersed in ethanot and benzyUimethylstearylammonium chloride was added to this. After rais- 
ing the temperature up to 50°C. the mixture was dispersed with a disper. Ethanol was then removed by thorough drying 
to obtain the organic modified clay mineral. The rest of the ingredients were added to the organic modified clay mineral 
and kneaded together twice by using a roller with 15 kg/cm pressure to obtain the sunscreen which is the gel composi- 
tion of the present invention. The obtained sunscreen had good temperature stability, spreadability, and usability. 
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(0067] 

s 



Organic modified clay mineral (Benton 38) 


5.0 wt% 


Oleic acid 


5.0 


Liquid paraffin 


Balance 


Vaseline 


5.0 


Microcrystalline wax 


5.0 


Glycerine 


2.0 


Drug 


Appropriate amount 



(Preparation method) 

20 

[0068] Oleic acid, liquid paraffin, vaseline, microcrystalline wax, and glycerine were homogeneously dissolved at 
70°C. Benton 38 was then added to this while stirring with a disper to obtain the oil based ointment which was the gel 
composition of the present invention. The obtained oil based ointment had good temperature stability, spreadability. and 
usability. 

25 

Example 12: Sunscreen 
[0069] 



Beagum (water swelling day mineral from Vanderbilt Co.. U.S.A.) 


2.0 wt% 


Benzyldimethylstearylammonium chloride 


1.0 


Isostearyl alcohol 


2.0 


Isoparaffin 


Balance 


Vaseline 


10.0 


Decamethylcydopentasiloxane 


20.0 


Water repellent titanium oxide 


10.0 


Octylmethoxycinnamic add 


5.0 


Perfume 


Appropriate amount 



(Preparation method) 

[0070] Beagum was dispersed in ethanol and benzyldimethyistearylammonium chloride was added to this. After rais- 
so ing the temperature up to 50°C. the mixture was dispersed with a disper. Ethanol was then removed by thorough drying 
to obtain the organic modified clay mineral. The rest of the ingredients were added to the organic modified clay mineral 
and Kneaded together twice by using a roller with 15 kg/cm pressure to obtain the sunscreen which is the gel compo- 
sition of the present invention. The obtained sunscreen had good temperature stability, spreadability. and usability. 
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Example 13: Oil based ointment 
[0071] 



Organic modified clay mineral (Benton 38) 


5.0 wt% 


Octyldodecanol 


5.0 


Liquid paraffin 


Balance 


Vaseline 


5.0 


Microcrystalline wax 


5.0 


Glycerine 


2.0 


Drug 


Appropriate amount 



(Preparation method) 

[0072] Octyldodecanol, liquid paraffin, vaseline, microcrystaJline wax, and glycerine were homogeneously dissolved 
at 70°C. Benton 38 was then added to this while stirring with a disper to obtain the oil based ointment which was the gel 
composition of the present invention. The obtained oil based ointment had good temperature stability, spreadability, and 
usability. 

(2) Examples of the emulsified composition 
Example 14 

[0073] One part of the emulsifying agent obtained in Example 2 and 30 parts of liquid paraffin were dispersed and 
mixed with a disper, and then 69 parts of purified water was added to this, followed by mixing using the disper to obtain 
the emulsified composition. 

Example 15 

[0074] Two parts of the emulsifying agent obtained in Example 2 and 20 parts of glyceryl tri-2-ethyihexanoate were 
dispersed and mixed with a disper. and then 78 parts of purified water was added to this, followed by mixing using the 
disper to obtain the emulsified composition. 

Example 16 

[0075] Two parts of the emulsifying agent obtained in Example 2 and 20 parts of methyJphenylsiloxane were dis- 
persed and mixed with a disper, and then 78 parts of purified water was added to this, followed by mixing using the dis- 
per to obtain the emulsified composition. 

Comparative example 4 

[0076] A disper was used to disperse and mix two parts of Benton 38 and one part of polyoxyalkytene modified orga- 
nopolysiloxane with 30 parts of liquid paraffin, and then 67 parts of purified water was added to this, followed by mixing 
using the disper to obtain the emulsified composition. 

Comparative example 5 

[0077] A disper was used to disperse and mix two parts of Benton 38 and one part of glycerol isostearate with 20 
parts of methylphenylsiloxane, and then 77 parts of purified water was added to this, followed by mixing using the disper 
to obtain the emulsified composition. 
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Comparative example 6 

[0078] A disper was used to disperse and mix two parts of Benton 38 and one part of glycerol isostearate with 20 
parts of glyceryl tri-2-ethyihexanoate. and then 77 parts of purified water was added to this, followed by mixing using 
5 the disper to obtain the emulsified composition. 

Comparative example 7 

[0079] A disper was used to disperse and mix two parts of Benton 38 and five parts of glycerol isostearate with 20 
io parts of glyceryl tri-2-ethylhexanoate. and then 73 parts of purified water was added to this, followed by mixing using 
the disper to obtain the emulsified composition. 

[0080] The emulsified compositions obtained in Examples 14. 15. and 16 and the emulsified compositions obtained 
in Comparative examples 5. 6, 7, and 8 were let stand for two weeks at 50°C and their stability evaluated using the fol- 
lowing evaluation criteria is shown in TaWe 4. Sensory evaluation of the usability was carried out by a panel of ten spe- 
is cialists using the following evaluation criteria and the results are shown in Table 4. 

"Stability evaluation criteria" 

[0081] 

©: No oil separation is observed. 
a: Oil separation is observed. 
X: Extreme oil separation is observed. 



20 



25 "Usability evaluation criteria" 
[0082] 

© : Eight or more out of ten reported spreadabilrry and usability were good. 
30 O : Six or more and ,ess tnan ei 9 nt 001 °f ten reported spreadabilrry and usability were good. 
a: Four or more and less than six out often reported spreadabilrry and usability were good. 
X: Less than four out of ten reported spreadability and usability were good. 



35 



40 



Table 4 





Example 


Comparative example 




14 


15 


16 


4 


5 


6 


7 


Stability 


© 


© 


© 


X 


X 




© ; 


Usability 


O 


© 


© 


A 


O 


o 


X 



45 



50 



[0083] As clearly shown in Table 4, the emulsifying agent composition of the present invention can produce an emul- 
sified composition with superior temperature stability and usability in both the nonpolar oil system and the polar oil sys- 
tem. On the other hand, a stable emulsified composition could not be obtained with Comparative examples 5, 6, or 7. 
The stable emulsified composition obtained in Comparative example 8 was inferior to those in the Examples in terms 
of usability. 

[0084] Other examples of the emulsified composition prepared by using the emulsifying agent of the present invention 
are shown below. 

Example 17: Whitening cream 

[0085] 



55 



Beagum (water swelling clay mineral from Vanderbitt Co. in the U.S.) 



2.0 wt% 
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(continued) 


Benzyldimethylstearylammonium chloride 


1.0 


Isostearic acid 


1.0 


Decamethylcydopentasiloxane 


25.0 


Ascorbyl glucoside 


1.0 


Sodium carboxymethyl cellulose 


1.0 


Citric acid 


0.05 


Sodium citrate 


0.5 


Glycerine 


5.0 


1 ,3 butylene glycol 


5.0 


Methyl parahydroxybenzoate 


0.1 


Perfume 


0.05 


Purified water 


Balance 



20 

(Preparation method) 

[0086] Beagum was dispersed in ethanol and benzyldimethylstearylammonium chloride was added to this. After rais- 
ing the temperature up to 50°C, the mixture was dispersed with a disper. Ethanol was then removed by thorough drying 
25 to obtain the organic modified clay mineral. Isostearic acid was then added to the organic modified clay mineral, and 
kneaded together twice using a roller of 15 kg/cm pressure to obtain the emulsifying agent of the present invention. 
Decamethylcydopentasiloxane was added to the obtained emulsifying agent to prepare the oil phase, to which the 
remaining water phase was gradually added while stirring with a disper- homogenizer to obtain the whitening cream. 

30 Example 18: Hand cream 

[0087] 



Organic modified clay mineral (Benton 38) 


1.0 wt% 


Oleic add 


2.0 


Liquid paraffin 


10.0 


Squalane 


5.0 


Vaseline 


2.0 


Microcrystalline wax 


1.0 


Cetyl isooctanoate 


5.0 


Glycerine 


10.0 


Drug 


Appropriate amount 


Ethyl parahydroxybenzoate 


0.1 


Perfume 


0.05 


Purified water 


Balance 



55 (Preparation method) 

[0088] Oleic acid, liquid paraffin, squalane, vaseline, microcrystalline wax, and cetyl octanoate were homogeneously 
dissolved at 80°C . Benton 38 was then added to this while stirring with a disper to obtain the oil phase, to which the 



14 



EP 0 922 740 A1 



remaining water phase was gradually added while stirring with a disper-homogenizer to obtain the hand cream. The 
obtained hand cream had good temperature stability, spreadability, and usability. 

Example 19: Sunscreen 
[0089] 



10 


Organic modified clay mineral (Benton 38) 


2.0 wt% 




Ethanol 


o.u 




Isostearic acid 


2.0 


15 


Octyimethoxy cinnamate 


10.0 


4-tert-butyl-4'-methoxydibenzoylmethane 


2.0 




Dioctyl succinate 


10.0 




Decamethyicyciopentasilaxane 


10.0 


20 


Glycerine 


10.0 




Drug 


Appropriate amount 




Ethyl parahydroxybenzoate 


0.25 


25 


Perfume 


0.05 




Purified water 


Balance 



(Preparation method) 

30 

[0090] Benton 38 was dispersed in ethanol, isostearic acid was added to this, and the mixture was kneaded together 
twice by using a roller of 1 5 kg/cm pressure to obtain the emulsifying agent of the present invention. Octyimethoxy cin- 
namate. 4-tert-butyl-4'-methoxydibenzoylmethane. dioctyl succinate, and decamethylcyclopentasiloxane were added to 
the obtained emulsifying agent to obtain the oil phase, to which the remaining water phase was gradually added while 
35 stirring with a disper-homogenizer to obtain the sunscreen. The obtained sunscreen had good temperature stability, 
spreadability, and usability as well as a high sunscreening effect. 

Example 20: Whitening cream 

40 [0091] 



Beagum (water swelling clay mineral from Vanderbilt Co. in the U.S.) 


2.0 wt% 


BenzyWimethylstearylammonium chloride 


1.0 


Isostearyl alcohol 


1.0 


Decamethylcyclopentasiloxane 


25.0 


Ascorbyl glucoside 


1.0 


Sodium carboxymethyl cellulose 


1.0 


Citric acid 


0.05 


Sodium citrate 


0.5 


Glycerine 


5.0 


1.3butylene glycol 


5.0 



15 



10 
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(continued) 



Methyl parahydroxybenzoate 

Perfume 

Purified water 



0.1 

0.05 

Balance 



(Preparation method) 

[0092] Beagum was dispersed in ethanol and benzyldimethylstearylammonium chloride was added to this. After rais- 
ing the temperature up to 50°C. the mixture was dispersed with a disper. Ethanol was then removed by thorough drying 
to obtain the organic modified clay mineral. Isostearyl alcohol was then added to the organic modified clay mineral and 
kneaded together twice by using a roller of 15 kg/cm pressure to obtain the emulsifying agent of the present invention. 
Decamethylcyclopentasiloxane was added to the obtained emulsifying agent to prepare the oil phase, to which the 
remaining water phase was gradually added while stirring with a disper-homogenizer to obtain the whitening cream. 



Example 21: Hand cream 



[0093] 

20 





Organic modified clay mineral (Benton 38) 


1.0 wt% 


25 


Oleyl alcohol 


2.0 




Liquid paraffin 


10.0 




Squalane 


5.0 




Vaseline 


2.0 


30 


Microcrystalline wax 


1.0 




Cetyl isooctanoate 


5.0 




Glycerine 


10.0 


35 


Drug 


Appropriate amount 




Ethyl parahydroxybenzoate 


0.1 




Perfume 


0.05 




Purified water 


Balance 



40 



(Preparation method) 

[0094] Oleyl alcohol, liquid paraffin, squalane. vaseline, microcrystalline wax. and cetyl octanoate were homogene- 
45 ously dissolved at 80°C. Benton 38 was then added to this while stirring with a disper to obtain the oil phase, to which 
the remaining water phase was gradually added while stirring with a disper-homogenizer to obtain the hand cream. The 
obtained hand cream had good temperature stability, spreadability. and usability. 

Example 22: Sunscreen 

so 

[0095] 



55 


Organic modified day mineral (Benton 38) 


2.0 wt% 




Ethanol 


5.0 
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(continued) 



Octytdodecanol 


1.0 


Octyimethoxy cinnamate 


10.0 


4-tert-butyl-4 , -methoxydibenzoylmethane 


2.0 


Dioctyl succinate 


10.0 


Decamethylcyclopentasiloxane 


10.0 


Glycerine 


10.0 


Drug 


Appropriate amount 


Ethyl parahydroxybenzoate 


0.25 


Perfume 


0.05 


Purified water 


Balance 



(Preparation method) 

20 [0096] Benton 38 was dispersed in ethanol, octyldodecanol was added to this, and the mixture was kneaded together 
twice by using a roller of 1 5 kg/cm pressure to obtain the emulsifying agent of the present invention. Octyimethoxy cin- 
namate, 4-tert-biJtyM'-methoxydiberizoylmethane 1 dioctyl succinate, and decamethylcyclopentasiloxane were added to 
the obtained emulsifying agent to obtain the oil phase, to which the remaining water phase was gradually added while 
stirring with a disper-homogenizer to obtain the sunscreen. The obtained sunscreen had good temperature stability, 

25 spreadability, and usability as well as a high sunsaeening effect. 

(3) Examples of the sunscreen cosmetic 
Example 23: Sunscreen cream 

30 

[0097] 



35 


(1) Decamethylcyclopentasiloxane 


25.0 wt% 




(2) Liquid paraffin 


5.0 




(3) Isostearic acid 


1.0 


40 


(4) Distearytdimethylammonium chloride 


0.6 




(5) Octyimethoxy cinnamate 


5.0 




(6) Paraben 


Appropriate amount 




(7) Perfume 


Appropriate amount 


45 


(8) Water repellent spindle-shaped titanium oxide 


10.0 




(9) Ion exchanged water 


Balance 




(10) Glycerine 


10.0 


SO 


(11) Smectone 


1.0 



Preparation method 

[0098] (1 )-<7) were heated up to 70°C to prepare the oil phase in advance. (8) was then added to this and dispersed 
55 and mixed with a disper. (9)-( 1 1 ) were dispersed and mixed at 70°C, gradually added to the oil phase while stirring, thor- 
oughly homogeneously mixed and stirred, and cooled to obtain the target sunscreen cream. 
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Comparative example 8: Sunscreen cream 

[0099] A sunscreen cream was prepared in the same manner as in Example 23 except for the fact that polyoxy- 
alkylene modified organopolysiloxane was used instead of isostearic acid. 

Example 24: Sunscreen cream 

[0100] 



(1) Decamethylcyciopentasiloxane 


20-0 wt% 


(2) Liquid paraffin 


10.0 


(3) Decyttetradecanol 


2.0 


(4) Distearyldimethylammonium chloride 


0.6 


(5) Octylmethoxy cinnamate 


5.0 


(6) Ethanol 


2.0 


(7) Paraben 


Appropriate amount 


(8) Perfume 


Appropriate amount 


(9) Water repellent spindle-shaped titanium oxide 


5.0 


(10) Water repellent zinc oxide 


5.0 


(11) Ion exchanged water 


Balance 


(12) Glycerine 


5.0 


(13) Smectone 


1.0 



Preparation method 

[0101] 0)-(8) were heated up to 70°C to prepare the oil phase in advance. (9) and (10) were then added to this and 
dispersed and mixed with a disper. (1 1)-(13) were dispersed and mixed at 70°C, gradually added to the oil phase while 
stirring, thoroughly homogeneously mixed and stirred, and cooled to obtain the target sunscreen cream. 

Example 25: Cream -type foundation 

[0102] 



(1) Decamethylcyciopentasiloxane 


30.0 wt% 


(2) Liquid paraffin 


10.0 


(3) Oleic acid 


0.1 


(4) Distearyidimethylammonium chloride 


0.05 


(5) Octylmethoxy cinnamate 


8.0 


(6) Paraben 


Appropriate amount 


(7) Perfume 


Appropriate amount 


(8) Water repellent titanium oxide 


5.0 


(9) Water repellent zinc oxide 


5.0 


(10) Talc 


20.0 
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(continued) 






(11) Colored pigment 


Appropriate amount 




(12) Ion exchanged water 


Balance 


5 


(13) Glycerine 


5.0 




(14) Smectone 


0.2 



Preparation method 

10 

[0103] (1)-(7) were heated up to 70°C to prepare the oil phase in advance. (8)-(1 1) were then added to this and dis- 
persed and mixed with a disper. (12)-(14) were dispersed and mixed at 70°C, gradually added to the oil phase while 
stirring, thoroughly homogeneously mixed and stirred, and cooled to obtain the target cream type foundation. 

is Example 26: Sunscreen cream 

[0104] 



(1) Liquid paraffin 


20.0 wt% 


(2) Glyceryl trioctanoate 


5.0 


(3) Isostearic acid 


2.0 


(4) Distearyidimethytammonium chloride 


0.05 


(5) Octylmethoxy cinnamate 


5.0 


(6) 2 -hydroxy -4-methoxybenzophenone 


2.0 


(7) Paraben 


Appropriate amount 


(8) Perfume 


Appropriate amount 


(9) Water repellent titanium oxide 


1.0 


(10) Ion exchanged water 


Balance 


(11) 1.3 butylene glycol 


5.0 


(12) Beagum 


0.5 



40 Preparation method 

[01 05] (1 )-(8) were heated up to 70°C to prepare the oil phase in advance. (9) was then added to this and dispersed 
and mixed with a disper. (10)-(12) were dispersed and mixed at 70°C. gradually added to the oil phase while stirring, 
thoroughly homogeneously mixed and stirred, and cooled to obtain the target sunscreen cream. 

45 

Example 27: Sunscreen cream 
[0106] 



so 





(1) Decamethytcydopentasiloxane 


28.0 wt% 




(2) Isostearyl alcohol 


5.0 


55 


(3) Octylmethoxy cinnamate 


10.0 




(4) 2-hydroxy-4-methoxybenzophenone 


0.5 
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(continued) 



(5) Paraben 


Appropriate amount 


(6) Perfume 


Appropriate amount 


(7) Benton 38 


2.0 


(8) Water repellent spindle-shaped titanium oxide 


20.0 


(9) Water repellent zinc oxide 


3.0 


(10) Polymethyl sesquioxane 


5.0 


(1 1) Ion exchanged water 


Balance 


(12) 1,3 butylene glycol 


5.0 



js Preparation method 

[0107] (1)-(6) were heated up to 70°C to prepare the oil phase in advance. (7)-(9) were then added to this and dis- 
persed and mixed with a disper. (10)-(12) were dispersed and mixed at 70°C. gradually added to the oil phase while 
stirring, thoroughly homogeneously mixed and stirred, and cooled to obtain the target sunscreen cream. For the water 
20 repellent spindle-shaped titanium oxide, the fine particle titanium oxide 100-T (Teikoku Kako Co.) was used. Benton 38 
is an organic modified clay mineral prepared by treating 100 g of montmorillonite with 100 mili-equivaJents of distearyld- 
imethylammonium chloride (from Nationalred Co., U.S.A.). 

Comparative example 9: Sunscreen cream 

25 

[0108] A sunscreen cream was prepared in the same manner as in Example 27 except for the fact that polyoxy- 
alkylene modified organopolysiloxane was used instead of isostearic acid and water repellent titanium oxide with an 
average particle size of 0.03-0.04 micrometers and an average diameter/minor axis ratio of 1 .3 was used instead of the 
water repellent spindle-shaped titanium oxide. 
30 [0109] For the sunscreen cosmetics obtained as mentioned above, the following test of the degree of the inconspic- 
uousness of the whiteness was carried out. The results are shown in Table 5. 

(1) Testing for the conspicuousness of the whiteness 

35 [0110] For a panel of 20 evaluation specialists, the sample (Examples 1-5 and Comparative examples 1-2) was 
applied on the medial aspect of the forearm. After waiting for 30 minutes, the conspicuousness of the whiteness was 
evaluated. 

(2) Testing for the conspicuousness of the whiteness after water rinsing 

40 

[0111] After evaluating the conspicuousness of the whiteness with method (1), the applied site was rinsed with run- 
ning water (30°C) for 10 minutes and then the conspicuousness of the whiteness was evaluated. 
[0112] The test resurts of (1) and (2) were obtained based on the following evaluation criteria. 

45 (Evaluation criteria) 

[0113] 

1 6 or more out of 20 reported the whiteness was not conspicuous: © 
so 1 2 or more out of 20 reported the whiteness was not conspicuous: O 
6 or more out of 20 reported the whiteness was not conspicuous: a 
Less than 6 out of 20 reported the whiteness was not conspicuous: X 
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Table 5 





Example 


Compar- 
ative 
example 




23 


24 


25 


26 


27 


8 


9 


(1) Testing for the 
conspicuousness of 
the whiteness 


O 


O 


O 


© 


© 


O 




(2) Testing for the 
conspicuousness of 
the whiteness after 
water rinsing 


O 


o 


O 


® 


© 


X 


X 



[0114] As clearly shown in Table 5, Examples of the present invention are superior sunscreen cosmetics with which 
the whiteness after water rinsing is not conspicuous. 

20 

INDUSTRIAL APPLICABILITY OF THE INVENTION 

[0115] As described thus far, the present invention can provide a gelation agent or an emulsifying agent which can 
be added and mixed to a wide range of oils to produce an oil based gel composition or an emulsified composition with 
25 superior stability, safety and usability, as well as a gel composition or an emulsified composition which uses this agent. 
[0116] The gelation agent or the emulsifying agent of the present invention or the gel composition or the emulsified 
composition using this agent is preferably used as the base agent of cosmetics and quasi-drugs, for example. 
[01 1 7] Also, the present invention can provide a sunscreen cosmetic with superior usability, i.e. it exhibits good adhe- 
sion to the skin and superior water resistance and it does not become conspicuous when the applied site comes in con- 
so tact with sweat or water from the ocean or pool. The present invention is particularly useful when a high ultraviolet light 
protection effect is desired because it allows the required amount of the ultraviolet light protection powder to be blended 
in without concern for conspicuous whiteness. 

Claims 

35 

1. A gelation agent which is characteristically obtained by mixing a water swelling clay mineral with a quarternary 
ammonium salt type cation surfactant and a fatty acid which is liquid at normal temperatures. 

2. The gelation agent of claim 1 wherein the Wend ratio of said quarternary ammonium salt type cation surfactant is 
40 60-1 40 mili-equivalents for 1 00 g of said water swelling clay mineral. 

3. The gelation agent of claim 1 or 2 wherein the blend ratio of said fatty acid which is liquid at normal temperatures 
is 1-500 g for 100 g of said water swelling clay mineral. 

45 4. A gel composition which characteristically contains the gelation agent of claim 1 , 2, or 3 and an oil component. 

5. A gelation agent which ts characteristically obtained by mixing a water swelling clay mineral with a quarternary 
ammonium salt type cation surfactant and a higher alcohol which is liquid at normal temperatures. 

so 6. The gelation agent of claim 5 wherein the blend ratio of said quarternary ammonium salt type cation surfactant is 
60-140 mili-equivalents for 100 g of said water swelling clay mineral. 

7. The gelation agent of claim 1 or 2 wherein the blend ratio of said higher alcohol which is liquid at normal tempera- 
tures is 1-500 g for 100 g of said water swelling clay mineral. 

55 

8. A gel composition which characteristically contains the gelation agent of claim 5. 6, or 7 and an oil component. 

9. An emulsifying agent which is characteristically obtained by mixing a water swelling clay mineral with a quarternary 
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ammonium saft type cation surfactant and a fatty acid which is liquid at normal temperatures. 

10. The emulsifying agent of claim 9 wherein the Wend ratio of said quarternary ammonium salt type cation surfactant 
is 60-140 mili-equivalents for 100 g of said water swelling day mineral. 

11 . The emulsifying agent of claim 9 or 10 wherein the Wend ratio of said fatty acid which is liquid at normal tempera- 
tures is 1-500 g for 100 g of said water swelling clay mineral. 

12. An emulsified composition which characteristically contains the emulsifying agent of claim 9. 10, or 1 1, an oil com- 
ponent and water. 

13. A sunscreen cosmetic which is the emulsified composition of claim 12 additionally containing ultraviolet light pro- 
tection powder. 

14. An emulsifying agent which is characteristically obtained by mixing a water swelling clay mineral with a quarternary 
ammonium salt type cation surfactant and a higher alcohol which is liquid at normal temperatures. 

1 5. The emulsifying agent of claim 1 4 wherein the Wend ratio of said quarternary ammonium salt type cation surfactant 
is 60-140 mili-equivalents for 100 g of said water swelling day mineral. 

1 6. The emulsifying agent of daim 1 4 or 1 5 wherein the Wend ratio of said higher alcohol which is liquid at normal tem- 
peratures is 1-500 g for 100 g of said water swelling day mineral. 

1 7. An emulsified composition which characteristically contains the emulsifying agent of claim 1 4, 1 5, or 1 6, an oil com- 
ponent and water. 

18. A sunscreen cosmetic which is the emulsified composition of daim 17 additionally containing ultraviolet light pro- 
tection powder. 
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